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Abstract 


In 2000, the USDA Forest Service’s Forest Inventory and Analysis (FIA) program 
implemented a new system for inventory and monitoring Pennsylvania’s forest 
resources. The most salient feature of the new inventory process will be a nearly 
threefold improvement in timeliness. This report summarizes the results of the first 
2 years of annual inventory measurements. The area of forest land in Pennsylvania 
has remained stable since a previous inventory in 1989. The Keystone State’s 
forests continue to mature as larger trees and an increase in inventory volume were 
recorded. A separate study of tree seedlings revealed a general lack of 
regeneration in one-third to one-half of stands in which regeneration should be 
adequate. 
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Executive Summary 


In 2000, the USDA Forest Service's Forest Inventory and Analysis (FIA) program implemented 
a new system for inventory and monitoring Pennsylvania's forest resources. The most salient 
benefit of the new inventory system will be a nearly threefold improvement in timeliness. Also, 
the extension of the sample to include a broader range of measurements will help analysts 
understand the relationships between resource change and underlying ecological variables. 


According to the first two panels of inventory data, Pennsylvania has 16,649,800 acres of forest 
land (confidence interval of + 266, 397 acres). This compares to the 1989 estimate of 
16,704,400 forested acres (+ 100,226 acres). These two confidence intervals overlap, so there is 
no discernable trend. 


The distribution of forest land by forest-type group has been stable over the past decade, but 
that is likely given that Pennsylvania's forests have been maturing gradually over time. The 
distribution of the specific oak types also is relatively stable. The only trend that is evident is 
that red-maple forest types increased substantially, perhaps by as much as one-third. More 
detailed shifts in specific types are not discernable with only two panels of inventory data. 


The distribution of forest land by stand-size class highlights a long-term trend that has been 
developing in Pennsylvania for some time—the gradual maturing of a tremendously diverse and 
valuable resource. This maturing is highlighted by a decrease in seedling-sapling stands and an 
"increase in sawtimber stands. The decrease in the young seedling-sapling class is problematic 
because this trend has become long-term and negative. The situation bears close monitoring 
because of the impacts on young successional forest-dependant wildlife species. The other 
striking trend is the continued increase in sawtimber stands. This trend supports the conclusion 
that Pennsylvania’s forests contain more timber today than at any time since the late 1800's. 


The total sound-wood volume of live trees increased from 27.5 to 33.7 billion cubic feet, a 
23-percent increase. This compares to a 10-percent increase in the volume of growing-stock 
trees. Increases occurred for both softwood and hardwood inventory volumes. Significant 
increases occurred for 8 of the 10 most abundant species (exceptions were sugar maple and 
eastern hemlock). It is important to note red maple’s increasing share of the State’s total volume. 
Currently, this species accounts for one-fifth of the volume of live trees. Red maple also 
contributed 60 percent of the increase in volume statewide. 


The total volume of sawtimber increased from 72.8 billion board feet (International “4-inch 
rule) in 1989 to 85.8 billion board feet in 2001, an increase of 18 percent. Increases were noted 
for both softwoods and hardwoods. Again, except for sugar maple and eastern hemlock, 
Pennsylvania’s top 10 species had significant increases in sawtimber volume. 


By every measure, the prospective regeneration picture in Pennsylvania is bleak based on the 
findings for the first panel of regeneration measurements. If commercial species were deemed 
acceptable for purposes of future management, one-third to one-half of the forest land likely 
would fail to regenerate without the additional stocking that comes from other sources 
following disturbance. The small number of samples used does not allow detailed comparisons 
of various forest types or other stand descriptors. Also, the analytical framework for evaluating 
regeneration is in review and may change slightly. However, it is appropriate based on available 
evidence to say that poor regeneration is common across Pennsylvania rather than specific to a 
particular owner or forest type. 
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Figure 1.—Distribution of the first two panels of FIA sample locations in Pennsylvania by ecoregion 
and inventory panel (ecoregions and numerical designations are from Bailey 1995). 


Annual Data: The Future 
of Forest Monitoring 


The USDA Forest Service's, Forest Inventory and Analysis 
(FIA) program has been conducting forest inventories in 
Pennsylvania since the 1950's. Periodic reports on the 
status of and changes in forest conditions were completed 
for 1955 (Ferguson 1955), 1965 (Ferguson 1968), 1978 
(Considine and Powell 1980), and 1989 (Alerich 1993). 
In 2000, FIA implemented a new system for inventorying 
and monitoring of Pennsylvania's forest resources. In the 
past, “periodic” inventories were conducted in the State 
every 10 to 15 years. As the value of the Keystone State's 
forested ecosystem continued to increase and questions 
concering the condition and health of this valuable 
resource mounted, it became clear that more timely data 
gathering and monitoring were needed. In conjunction 
with the Pennsylvania Bureau of Forestry, FIA has adapted 
an annual inventory system under which the length of the 
inventory cycle has been shortened to 5 years and 
measurements are collected continually across the State. 
This report covers the first 2 years of measurement. 
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Annual Inventory Design 


The annual inventory system combines features of the 
periodic system with a new systematic grid of sample plots 
and incorporates measurements from the Forest Health 
Monitoring (FHM) program. The inventory consists of 
these three phases: 


Phase 1. Traditionally, aerial photography or remote 
sensing is used to characterize the acreage of forest and 
nonforest. In Pennsylvania, satellite-based remote sensing 
will replace aerial photography. Phase 1 estimation will 
not begin until the third year of measurements is 
complete. 


Phase 2. Field measurements are conducted at sample 
locations distributed systematically about every 3 miles 
across the landscape (Fig. 1). Sample locations are situated 
within individual cells of a hexagonal grid laid across the 
State. Each year, 20 percent of the sample locations are 
measured, that is, it takes 5 years to complete the 
inventory. Each year’s sample is referred to as an 


“inventory panel.” The overall design is referred to as an 
“interpenetrating design” because within each inventory 
panel, no cell is adjacent to another. As a result, each 
panel provides an unbiased representation of conditions 
across the State. Until the implementation of Phase 1 
procedures, each sample location is weighted according to 
the area of a single hexagonal cell, or about 6,000 acres of 
land. The new design also incorporates a change to a four- 
subplot cluster.’ At each location, a suite of variables is 
measured that characterizes the land and trees associated 
with the sample. 


Phase 3. On a limited number of Phase 2 locations, more 
extensive forest health measurements are conducted 
during a 10-week period in summer. The measurements 
are grouped into five general categories of indicators: 
crown conditions, vegetation diversity and structure, 
down woody debris, soil condition, and lichen 
communities. The intensity of the Phase 3 sample is one 
sample location per 95,000 acres of land. 


To better address the issue of regeneration in the State, the 
Pennsylvania Bureau of Forestry is funding a study to 
quantify the composition, abundance, and quality of tree 
seedlings and other understory vegetation on Phase 2 
sample plots. The Pennsylvania Regeneration Study (PRS) 
is part of a larger research initiative undertaken by the 
Pennsylvania Bureau of Forestry, two Northeastern 
Research Station silvicultural research labs, and the School 
of Forest Resources of The Pennsylvania State University. 
The northeastern FIA samples complement research at 
these cooperating institutions that are developing site- and 
species-specific stocking guidelines and management 
criteria. The PRS began the first year of data collection in 
2001 following a one-year pilot study designed to evaluate 
techniques for measuring tree seedlings and other understory 
vegetation on FIA sample locations. All established tree 
seedlings at least 2 inches tall are being tallied by species, 
seedling source, and height class on a subset of sample 
locations measured during the leaf-on season (referred to 
as a subpanel). Other understory vegetation also is being 
measured. Along with other Phase 2 measurements, these 
samples will help scientists gauge the forest's regenerative 
capacity and the impact of other vegetation. 


Under the annual inventory system, field crews within the 
State measure Phase 2 and 3 samples continually. Once 
the first 5 years of data are complete, a comprehensive 
report covering forest resources will be generated. 
Following that, each year’s measurements will replace the 
oldest year’s data to provide new estimates each year. 


"Northeast field guide, field manual version 1.6. On file with 
the Northeastern Research Station, Forest Inventory and 
Analysis, 11 Campus Blvd., Suite 200, Newtown Square, PA 
19073. 


Limitations: Caution in Early Years 
of Implementation 


While the new system is being implemented, several 
aspects of the inventory results will require careful 
scrutiny. Because of the interpenetrating design of the new 
sample grid, each year’s inventory panel provides unbiased 
estimates of resource location. However, until the first 5 
years of measurements are complete, sampling errors will 
be larger, making it more difficult to detect changes in 
inventory. The issue of sampling error is particularly acute 
for evaluating estimates for subregions of the State, for 
example, Ecological Sections. As a result, a table 
containing sampling errors accompanies each 2001 
resource table in the Appendix. When analyzing the 
statistics for a change in conditions, one should examine 
the mean and confidence intervals of estimates. If 
confidence intervals do not overlap, there is sufficient 
evidence to suggest true resource change; if they overlap, 
resource change is questionable. The sampling errors were 
computed for the 67-percent level of confidence, or two 
chances in three. Note that 67-perent confidence intervals 
provide liberal bounds on the estimates. 


During the early years of installation, several of the more 
commonly used land-base indicators of forest resource 
change will not be available. The Phase 1 forest/nonforest 
map will not be generated until the third year of the 
inventory cycle. Until then, estimates of land area are 
based on simple random sampling, that is, each sample 
location represents an equal area of forest. The Phase 1 
sample will improve the accuracy of estimates by assigning 
a more representative number of acres to each sample 
location. 


Analysis of certain plot-characterization variables will 
require scrutiny during the early years of implementation. 
An example is the analysis of changes in the distribution 
of forest land by forest-type group and stand-size class. 
The current algorithm for determining these variables has 
changed since 1989 and during the next several years will 
undergo modifications to comply with national standards 
and procedures. For this report, the 1989 sample data 
were recompiled with the current algorithm used by the 
northeastern FIA unit. A set of the revised 1989 tables is 
included in the Appendix. Estimates of the distribution of 
forest land by forest-type group are presented for only the 
two most recent inventory dates due to the vagaries 
associated with compilation procedures prior to 1989. For 
pre-1989 inventories, estimates of the distribution of 
forest land by stand-size class should be comparable 
because these compilation procedures are simpler than 
those for forest-type group. Estimates for older inventories 
were prorated to provide comparable statistics for 
graphical analysis; previous reports were for “timberland” 


and contemporary analyses are for “forest land.” 
Timberland represents that portion of forest land that is 
capable of producing more than 20 cubic feet per acre per 
year and that is not withdrawn from timber utilization. 
The more extensive land class, forest land, includes tracts 
of land that are at least 1 acre in size, at least 120 feet 
wide, and not developed for a nonforest land use. 


Evaluation of long-term trends in the numbers of trees is 
based on trees measured on timberland because only trees 
on timberland were reported in older inventories. The 
distribution of live trees per acre of forest land is a 
valuable indicator of broad structural changes affecting 
the entire forest. However, these data are available only for 
the 1989 and 2001 inventories. Trends as far back as the 
1965 inventory are available for growing-stock trees that 
are larger than 5.0 inches in diameter. This furthers limits 
one’s ability to examine the entire forest structure because 
sapling, rough, rotten, and standing dead trees are 


excluded. 


The components of inventory change—growth, removals, 
and mortality—are the primary indicators of flux and 
sustainability of forest land. However, estimates of these 
components will be of limited use during the early years 
of the annual inventory process. Iwo factors that affect 
the estimation of change components are the percentage 
of sample locations and trees that are remeasured. The 
hexagonal grid system used for the new annual inventory 
replaces the grid of stratified random locations used for 
the 1989 inventory. During the installation of the 
hexagonal grid, each cell was examined to determine 
whether it contained a previously measured FHM or FIA 
sample. About 55 percent of the hexagons contained 
previously measured samples. On remeasured sample 
locations, the new four-subplot cluster is centered over the 
1/5"-acre sample design used in 1989. At individual 
sample locations, only trees on the central 1/20"-acre 
center subplot that is overlaid on the old 1/5th-acre design 
are being remeasured. As such, about 13 percent of the 
sample trees will be remeasured during the first 5-year 
cycle that began in 2000 and will be completed in 2004. 
This means that sampling errors will be particularly high 
for estimates of components of change. As each new 
measurement panel is completed during the second 5-year 
cycle that will be completed in 2009, sampling errors will 
be reduced dramatically. 


Overall “net change” in inventory is a useful surrogate 
indicator of sustainability during the early years. Net 
change in inventory expressed in net cubic feet” and board 


*Net cubic-foot volume of the central stem of trees at least 
5.0 inches in diameter at breast height from a 1-foot stump 
to a 4-inch top or a point where the stem breaks into limbs. 
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feet? summarizes the effects of growth, removals, and 
mortality. Net growth is equal to gross growth minus 
mortality. Net change is equal to net growth minus 
removals. Positive changes in inventory volume reflect 
conditions such that net growth exceeds removals. 
Negative changes reflect situations in which removals 
exceed net growth—a key indication of unsustainable 
conditions in the near term. Change in inventory volume 
is a useful indicator of trends for the major species groups 
within Pennsylvania. Although only the 1989 and 2001 
inventories are examined, it is important to note that 
examining more than two points in time is recommended. 
For example, evaluating three points in time may reveal 
that a positive net change followed a negative change of 
similar magnitude, supporting little overall change for the 
period examined. 


Benefits: More Rapid and Complete 
Resource Analyses 


Perhaps the most salient benefit of the new inventory 
system will be the nearly threefold. improvement in 
timeliness. A complete, new inventory will be available in 
3 years (the end of the first 5-year cycle) with updates on 
conditions available yearly thereafter. The installation of a 
single remeasured sample design across the State will 
greatly improve the quality of information on change in 
resource extent, status, and condition. The use of this 
national sample design will facilitate resource assessments 
that straddle traditional regional and state boundaries to 
include Pennsylvania's results within the Mid-Atlantic 
region, as well as national and international assessments. 


The extension of the sample to include a broader range of 
measurements will help analysts understand the 
relationships between resource change and underlying 
ecological variables. In particular, the implementation of a 
suite of forest health variables (Phase 3) will foster a better 
understanding of conditions on Phase 2 plots. The results 
of the PRS will aid in evaluating forest composition over 
the longer term. 


The hiring of permanent field crews is a significant 
advantage over the use of temporary crews. Under the new 
design, crew members will be visiting sample locations 
within their region year after year, enhancing their ability 
to locate samples, obtain permission from landowners, 
identify local species, evaluate tree quality, understand 
forest composition and management activities, and 


Net board-foot volume of the central stem of softwood trees 
at least 9.0 inches in diameter and hardwood trees at least 
11.0 inches in diameter from a 1-foot stump to a 7.0-inch 
top for softwoods and a 9.0-inch top for hardwoods or to a 
point above which a sawlog cannot be produced. 


measure the forces affecting resource change in their 
region. 


All of the improvements in the inventory system have 
been accompanied by technological improvements since 
the 1989 inventory, for example, the ability to conduct 
sophisticated geospatial analyses. Geographic Information 
Systems, improved database management systems, and 
satellite-based land-classification systems will provide 
map-based products, links to auxiliary datasets, and 
improved geospatial modeling. Of particular interest is the 
ability to portray resource statistics for geographic regions 
of interest, e.g., ecoregions, geophysical regions, climate 
zones, watersheds, pest outbreak zones, large disturbance 
areas, and congressional districts. 


The Annual Inventory: 
Results From The First Two Years 


Forest Land 


Pennsylvania's landscape is characterized by a complex mix 
of land uses with forest land typically the residual land 
use, or the use for which there is no higher economic 
demand. Land use, physiography, climate, and pest/ 
pathogens have intermingled in creating different forest 
conditions across the State. The result is a diverse mix of 
issues and concerns that is being addressed by the forest 
inventory. For example, alternate food sources for deer 
populations ease the pressure on forest regeneration in 
regions of the State where forests are mixed with 
agricultural land. In heavily forested regions, few sources 
of available food and high deer populations have 
obliterated tree seedlings in the forest understory over 
large areas. 


A useful way to partition the State is by ecoregions (Bailey 
1995) that supplement FIA inventory regions. Ecoregions 
often correspond with natural phenomena that forge 
forest composition, structure, and function. It is 
important to scale the analysis of forest land to an area 
that will yield a statistically reliable estimate of forest 
condition. Ecological Divisions, Provinces, and Sections 
of interest in Pennsylvania are shown in Figure 1. These 
ecoregions contain sufficient forested plots for a 
reasonable estimate of forest area. As new inventory panels 
are completed, more detailed resource statistics can be 
analyzed by ecoregion. 


The northern tier of Pennsylvania contains the major 
boundary between the Warm and Hot Continental 
Divisions. The Laurentian Mixed Forest Province is 
separated into Glaciated and Unglaciated Sections. The 
Eastern Broadleaf Forest (Oceanic) Province comprises 
several Sections that were combined on the map. This 
Province is split in the middle by the Central Appalachian 


Broadleaf Forest — Coniferous Forest - Meadow Province 
(the Appalachian Mountains). A prominent feature of the 
Province and Section boundaries is the line of glaciation 
that weaves across the State’s northern tier. 


As shown in the tabulation that follows, the most recent 
inventory panels indicate that Pennsylvania has 
16,649,800 acres of forest land (confidence interval of + 
266,397 acres). This compares to the 1989 estimate of 
16,704,400 acres (+ 100,226 acres). These two confidence 


intervals overlap, so there is no discernable trend. 


Ecoregion 19892 2001? 
Warm Continental Division 
Laurentian Mixed Forest Prov. 
North. Glaciated Allegheny 
Plateau Section 2,411.6 2,447.8 
North. Unglaciated Allegheny 
Plateau Section 3,113.7 3,244.4 
Subtotal D252) Susy 
Hot Continental Division 
East. Broadleaf Forest (Oceanic) Prov. 
Southern Unglaciated Allegheny 
Plateau Section 2,660.7. 2,840.4 
West. Glaciated Allegheny 
Plateau Section? WABOG  — i 3353.33 
Other 836.5 728.9 
Subtotal 4,727.8 4,704.6 
Cen. Appalachian Broadleaf Forest/ 
Coniferous Forest/Meadow Prov. 6,451.2 6,253.0 
Total 16,704.4 16,649.8 


*Sampling errors range from 8.5 percent to 0.6 percent. 
‘Includes 151,800 and 153,900 acres of the Erie and Ontario Lake 
Plain Section. 


‘See Bailey (1995). 


Estimates below the State level have even larger sampling 
errors, though a general indication of prospective changes 
can be discerned by using large ecoregions. For example, 
the data suggest slight increases in forest land in the 
northern and some central regions, and decreases in the 
southwestern, southeastern, and portions of the central 
part of the State. It is interesting to contrast recent leveling 
of the forest-land base in Pennsylvania with the more 
violent changes that occurred earlier in the previous 
century (Fig. 2). The total area of forest land in the State 
has been relatively stable since the mid-1960's. 


The forest types and groupings used by FIA are useful for 
tracking changes through time. In fact, FIA has used the 
same forest-type naming and grouping system over the 
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Figure 2.—Area of forest land, Pennsylvania, for selected 
years (estimates for years prior to 1995 from Smith and 
others 2001). Except the difference between 1989 and 
2001, all differences between bars are statistically 
significant at 67-percent level. 


years to ensure the best trend information possible. 
Although the goal has been to track forest types over 
decades, there are inherent difficulties. For example, 
because the data are not in digital form, we cannot use the 
new classification algorithms to reconfigure past inventory 
data to current standards. As a result, information on 
forest-type group is shown for only the 1989 and 2001 
inventories (Fig. 3). It is clear that the distribution of 
forest land by forest-type group has been stable over the 
past decade, but this is likely because Pennsylvania's forests 
have been maturing gradually. At this level of data use, 
FIA inventories generally monitor only major disturbance 
events or other shifts in composition. Thus, no sweeping 
changes would be anticipated. The oak-hickory group 
decreased by 2 percent since 1989, but this change 
probably is smaller than would be expected. Also, the 
current acreage of oak-hickory probably is greater than in 
the 1978 inventory even though a precise estimate for that 
inventory is not reliable due to computational differences. 
The distribution of the specific oak types also seems 
relatively stable. The only other trend that is evident from 
forest-type information is that red maple types increased 
substantially, perhaps by as much as one-third. More 
detailed shifts in specific types cannot be discerned with 
only two panels of inventory data. It will be useful to 
examine the more detailed forest-type data generated by 
FIA as they become available. 


As with forest-type groups, the distribution of forest land 
by stand-size class points out the gradual maturing of 
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Figure 3.—Distribution of forest land in Pennsylvania by 
forest-type group, 1989 and 2001 (error bars reflect 67- 


percent confidence intervals). 


forest land (Fig. 4). This maturing has been marked by a 
decrease in seedling-sapling stands and an increase in 
sawtimber stands. Stand-size classes are not strictly 
defined by age but they are indicative of stages of stand 
development (successional stage). Seedling-sapling stands 
are young, early successional stands while sawtimber 
stands are older stands that are approaching financial 
maturity. The decrease in the seedling-sapling class is of 
concern because this is a long-term and negative trend. 
The situation bears close monitoring because of potential 
adverse impacts on a variety of wildlife species that are 
dependent on young successional stands. The trend of 
increasing sawtimber stands further supports the 
conclusion that Pennsylvania's forests contain more timber 
today than at any time since the late 1800°s. It is 
interesting that this trend is concurrent with the 
unprecedented use of the State’s forest land for recreation 
and other uses. 


Numbers of Trees 


The distribution of live trees by various measures is a 
valuable indicator of broad structural changes that are 
occurring in Pennsylvania's forests. Data on numbers of 
trees per acre should be examined without relating specific 
numbers to known silvicultural standards for various 
cover types because the FIA results represent averages for 
the entire State. As such, they should be reviewed for 
relative changes over time and within species and size 
classes. 
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Figure 4.—Distribution of forest land by 
stand-size class, Pennsylvania, 1955, 1965, 
1978, 1989 and 2001. Error bars reflect 67 


percent confidence intervals. Sampling errors 
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Figure 5 shows the breakdown of the total population of 
live and dead trees by tree class and for growing-stock 
poletimber* and sawtimber trees.’ The distribution for the 
two points in time are similar except for a slight increase 
in the number of dead trees. In Figure 6, the broad 


“Growing-stock trees from 5.0 inches in diameter to 9.0 and 
11.0 inches in diameter for softwood and hardwood species, 

respectively. 

>Growing-stock trees at least 9.0 and 11.0 inches in diameter 
for softwood and hardwood species, respectively. 
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are not available for years prior to 1989. 
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Figure 5.—Distribution of live 
and dead trees (5.0 inches and 
larger) by tree class and size class 
(poletimber and sawtimber), 
Pennsylvania, 1989 and 2001. 


changes in the numbers of growing-stock trees by 
diameter class (the stock table) are depicted for all 
previous inventories except the 1955 inventory. The sharp 
rotation of the stock table between 1965 and 1975 
illustrates a dramatic shift toward larger trees. The stock 
table then continues to shift but at a slower rate. The most 
recent changes suggest a gradual but steady shift toward 
larger sawtimber-size trees, particularly in the larger 
classes. These most recent changes also are reflected in 
Figure 7, which shows the distribution of all live trees 
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Figure 6.—Distribution of growing-stock trees (5.0 inches 
and larger) per acre of timberland, Pennsylvania, 1965, 
1978, 1989, and 2001. 
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Figure 7.—Distribution of live trees (1.0 inch and larger) 
per acre of forest land in Pennsylvania by diameter class, 
1989 and 2001. Error bars reflect 67-percent confidence 
intervals. 


down to the 2-inch diameter class. Note that the apparent 
increase in the number of trees in this class is not 
statistically significant. 


Inventory Volume 


As mentioned earlier, the depth of the analysis of change 
in volume will be limited during the early years of the 
annual inventory. Net change in inventory volume 
expressed in cubic and board feet for the top species will 
highlight the more salient trends. Overall, total inventory 
volume increased, as did the volume of live trees and 
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Figure 8.—Volume of growing stock per acre of 
timberland in Pennsylvania by inventory date, 1955, 
1965, 1978, 1989, and 2001. All differences between 


bars are statistically significant at 67-percent level. 
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Figure 9.—Volume of red maple growing stock per acre of 
timberland in Pennsylvania by inventory date, 1955, 
1965, 1978, 1989, and 2001. All differences between 


bars are statistically significant at 67-percent level. 


growing stock. The total volume of live trees increased 
from 27.5 to 33.7 billion cubic feet, a 23-percent increase. 
This compares to a 10-percent increase in the volume of 
growing stock trees. Inventory volume increased for both 
softwoods and hardwoods. Changes in inventory are 
depicted in Figure 8, which illustrates changes in the total 
volume of growing-stock per acre since 1955. Long-term 
historical increases continue but at a slightly slower rate 
than in the past. The rapid increase in red maple volume 
per acre since 1955 is shown in Figure 9. 


Examining the top 10 tree species in Pennsylvania offers 
additional insight into volume trends (Fig. 10). Based on 
the volume of live trees, they include red maple, black 
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Figure 10.—Volume of live trees on forest land for the 10 
most abundant species in Pennsylvania, 1989, and 2001. 
Error bars reflect 67-percent confidence intervals. 
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Figure 11.—Volume of sawtimber per acre of timberland 
in Pennsylvania by inventory date, 1955, 1965, 1978, 
1989, and 2001. All differences between bars are 
statistically significant at 67-percent level. 


cherry, northern red oak, sugar maple, chestnut oak, white 
oak, white ash, other oaks, yellow-poplar, and eastern 
hemlock. Currently, red maple makes up 20 percent of the 
total volume of live trees in the State and accounts for 60 
percent of the increase in volume statewide. It is 
interesting that the top 5 tree species account for more 
than half of the inventory volume and the top 10 account 
for 75 percent of the total volume. Increases were 
significant for 8 of the top 10 species (exceptions were 
sugar maple and eastern hemlock). 


The results for sawtimber volume also are positive. The 
total volume of sawtimber increased from 72.8 billion 
board feet (International %4-inch rule) in 1989 to 85.8 
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Figure 12.—Volume of sawtimber on forest land for the 
10 most abundant species in Pennsylvania, 1989, and 
2001. Error bars reflect 67-percent confidence intervals. 


billion board feet in 2001, an increase of 18 percent. 
Increases were noted for both softwoods and hardwoods. 
The buildup in sawtimber volume over time is shown in 
Figure 11. Increases are clearly evident, but at a slower rate 
than in the two previous inventory periods. Again, except 
for sugar maple and hemlock, Pennsylvania's top 10 tree 
species increased in sawtimber volume (Fig.12). Yellow- 
poplar had the largest increase on a proportional basis (65 
percent). 


Understory Diversity and Abundance 
Tree seedlings 


Past studies have shown that advance regeneration often is 
absent in stands across Pennsylvania and that oak 
regeneration is especially rare. With over half the State's 
forest land in sawtimber stands, regeneration is the most 
pressing issue in discussions about the long-term 
sustainability of Pennsylvania's forested landscape. To 
date, only a single subpanel of regeneration measurements 
has been collected, though preliminary results suggest a 
slight improvement in regeneration since data collected 


during the 1980’s. 


It is difficult to fully interpret regeneration data due to a 
dearth of information from other studies reporting similar 
data for Mid-Atlantic States. A study of advance tree- 
seedling regeneration during the 1989 inventory revealed 
low regeneration levels (McWilliams and others 1995a). 
In this study, stands within the range of stocking where 
advance regeneration should be present (40 to 75 percent) 
were examined. The methods used differ from those used 
in the current study, so comparisons should be made with 
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Figure 13.—Percentage of samples satisfying regeneration 
criteria by species composition grouping and regeneration 
criteria using seedlings only, Pennsylvania, 1989 and 
2001. The sample data means are subject to sampling 
errors of 4.9 percent. 


caution. Methods used for the study implemented in 
2001 were tested in a pilot study conducted during the 
2000 field season to determine the most efficient sampling 
procedure for Pennsylvania's forests (McWilliams and 
others 2002). Another study in 1990 focused on oak 
regeneration following disturbance. Results showed that 
regeneration occurs but that oaks are rare in the 
understory of heavily disturbed stands (McWilliams and 
others 1995b). Regeneration stocking generally improved 
following disturbance, primarily due to red maple, sweet 
birch, black cherry, and other species that were not 
apparent as advance regeneration but came from existing 
seed sources and seedbanks. 


The 1989 and 2001 tree-seedling studies are compared in 
the two charts in Figure 13 that show the percentage of 
samples that met regeneration criteria for desirable, 
commercial, and woody species groups. The 1989 study 


Seedlings Only 


Seedlings and Saplings 


region included counties that were measured during the 
summer window without spatial dispersion. Many of the 
samples were in mountainous ecoregions where 
regeneration was known to be less abundant. The 2001 
study samples were distributed spatially across 
Pennsylvania by the same interpenetrating design used for 
the standard FIA sample grid. Also, previous estimates 
were analyzed by evaluating whether four of five 
regeneration plots met regeneration criteria. It is not 
possible to recreate this approach with the current four- 
microplot system. Using all forested sample conditions as 
the sample population should improve the reliability of 
the results. The most notable difference in results between 
the two studies is the more favorable abundance of tree 
seedlings in the understory in 2001. However, it is not 
known whether this difference is due to differences in 
study design or “real” change. 


The analysis of regeneration levels depends on how species 
are divided among composition groups, assumptions 
related to requirements for regeneration stocking, and the 
tree sizes included in the analysis. Both standard and strict 
regeneration criteria were used to account for the diversity 
of conditions across Pennsylvania. Of the species 
groupings mentioned, desirable species reflect timber 
markets, commercial species are associated with custodial 
management, and all woody species reflect overall site 
occupancy. The comparison in Figure 13 was limited to 
seedlings only. The effect of including saplings and larger 
trees on the results is shown in Figure 14. Seedlings and 
saplings are the preferred sizes for representing 
regeneration status within the forest understory. 
Incorporating older trees, typically those within a higher 
forest canopy, affects the results but detracts from focusing 
on more important components of regeneration. Also, 
larger trees have only a minor impact on the analysis. 
Thus, in subsequent analyses, seedlings and saplings are 
used as the regeneration measure. 


Seedlings, Saplings, and Larger 


100 
4Strict Standard AStrict Standard AStrict Standard 
72 o75 $80 
= ? 66 AS A 69 
= 5 @4g 451 5 A47 
a 40 $39: a o 40 or eStnotorcernora a 40 2 
20 | Ai7 20 peeeen 20 
‘ hy ; hy epee hy 
©, . @ 
Q. (0) 0, Qy. (0) 0, Q,. (2) @) 
ry Up “My Tix, %, Om, 
Q Oy. Q “Oy. Q “Oy. 
Yy C7, Y 


Species Composition Group 


Species Composition Group 


Species Composition Group 


Figure 14.—Percentage of samples satisfying regeneration criteria by species composition 
grouping, regeneration criteria, and tree size, Pennsylvania, 2001. The sample data means 


are subject to sampling errors of 4.9 percent. 
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With Red Maple 
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The impact of red maple is of interest for additional might partially explain differences in the 1989 and 2001 
evaluation of the study results. If red maple regeneration is study results had the development of this species been 
heavily influencing regeneration-stocking levels, then accelerated between studies. 
removing the species from the analysis should reveal its 
impact. Results using seedlings only, and seedlings and The results for larger ecoregions are shown in Figure 16. It 
saplings are illustrated in Figure 15. The impact of red would seem that the Plateau and eastern portions of the 
maple is strong for both regeneration components and Eastern Broadleaf Forest Province have slightly lower 
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Figure 17.—Mean percent cover by regeneration criteria and understory vegetation component, 


Pennsylvania, 2001. 


percentages of samples that met the regeneration criteria. 
Additional sample data are needed for detailed spatial 
analyses. 


Because of the uncertainty surrounding the regenerative 
capacity of Pennsylvania’ forests, it is difficult to 
formulate succinct statements concerning regeneration 
abundance and quality. The most fundamental findings 
are those for the three species-composition groups using 
the stocking of seedlings and saplings (Fig. 14). Put 
simply, the results suggest that under a general goal of 
managing for a desirable species mix, 32 to 48 percent of 
Pennsylvania's forest land supports favorable levels of 
advance regeneration. Under a more liberal goal of 
managing for commercial species, 51 to 66 percent meets 
regeneration criteria. Setting a goal of establishing any 
woody vegetation improves the results only slightly (56 to 
72 percent). 


By every measure, the regeneration picture in 
Pennsylvania is bleak based on the findings for the first 
panel of regeneration measurements. Even if commercial 
species were deemed acceptable, one-third to one-half of 
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the forest land would likely fail to regenerate without the 
additional stocking from other sources following 
disturbance. The small number of samples used prevents 
detailed comparisons of forest types or other stand 
variables. Also, the analytical framework for evaluating 
regeneration is being reviewed and might be revised 
slightly. Still, on the basis of available evidence, we can 
state that poor regeneration is common across 
Pennsylvania rather than specific to a particular 
landowner or forest type. 


Associated understory vegetation 


Broad relationships between tree-seedling abundance and 
the occurrence of other understory vegetation are 
illustrated by examining the relative abundance of 
understory vegetation for the major species encountered 
in the samples. Figure 17 includes results for the major 
components of understory vegetation for sampled 
conditions that did and did not meet regeneration criteria. 
The samples that failed to meet the criteria had higher 
levels of associated understory occupying sample plots. 
Care is needed in interpreting the magnitude of 


Samples that Met Regeneration Criteria 


Shrub All 
and Understory 
Vine 


Samples that Did Not Meet Regeneration Criteria 


ree Fern 
Criteria 


Understory 


fa [rer [o_o Loo 
a 


Figure 18.—Percentage of understory vegetation samples with at least 30 percent cover by understory 
vegetation component and regeneration criteria, Pennsylvania, 2001. 


understory cover for various vegetation components 
because they represent averages across the entire sample, 
i.e., a wide range of conditions. As a result, the relative 
differences are of prime interest. Differences between 
levels for samples that did and did not meet the 
regeneration criteria are most apparent for the fern, and 
for fern, grass, and other herbs combined. 


Results of existing silvicultural research provide guidelines 
for evaluating what the study results reveal about 
relationships between tree-seedling abundance and the 
occurrence of other understory vegetation. These 
relationships, in turn, provide insight into the 


establishment and development of tree seedlings. It is 
difficult to apply guidelines intended for site- or stand- 
specific silvicultural prescriptions because of the 
numerous stand conditions encountered at FIA sample 
locations. However, it has been found that maple-beech- 
birch and mixed-oak stands under even-age management 
that have stocking of nontree vegetation that exceeds 30 
percent are candidates for stand preparation treatments to 
remove vegetation that competes with tree seedlings 
(Marquis 1994). The strong relationship between samples 
that met regeneration criteria and levels of associated 
vegetation is shown in Figure 18. 
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Appendix 


Index to Tables 


Resource Tables for 2001 


Table 1. 
Land area by land class, Pennsylvania, 2001. 


Table 2. 
Area of forest land by forest type, forest-type group, and 
stand-size class, Pennsylvania, 2001. 


Table 2. (SE) 
Area of forest land by forest type, forest-type group, and 
stand-size class, Pennsylvania, 2001. 


Table 3. 
Area of timberland by forest type, forest-type group, and 
stand-size class, Pennsylvania, 2001. 


Table 3. (SE) 
Area of timberland by forest type, forest-type group, and 
stand-size class, Pennsylvania, 2001. 


Table 4. 
Area of timberland by forest-type group and stocking 
class of all live trees, Pennsylvania, 2001. 


Table 4. (SE) 
Area of timberland by forest-type group and stocking 
class of all live trees, Pennsylvania, 2001. 


Table 5. 
Number of live trees (1.0+ inches d.b.h.) on forest land 
by species and diameter class, Pennsylvania, 2001. 


Table 5. (SE) 
Number of live trees (1.0+ inches d.b.h.) on forest land 
by species and diameter class, Pennsylvania, 2001. 


Table 6. 
Number of live trees (1.0+ inches d.b.h.) on timberland 
by species and diameter class, Pennsylvania, 2001. 


Table 6. (SE) 
Number of live trees (1.0+ inches d.b.h.) on timberland 
by species and diameter class, Pennsylvania, 2001. 


Table 7. 
Number of trees (5.0+ inches d.b.h.) on timberland by 
species and tree class, Pennsylvania, 2001. 


Table 7. (SE) 
Number of trees (5.0+ inches d.b.h.) on timberland by 
species and tree class, Pennsylvania, 2001. 


Table 8. 
Number of growing-stock trees (5.0+ inches d.b.h.) on 


timberland by species and diameter class, Pennsylvania, 
2001. 


Table 8. (SE) 
Number of growing-stock trees (5.0+ inches d.b.h.) on 


timberland by species and diameter class, Pennsylvania, 
2001. 


Table 9. 
Net volume of all trees (5.0+ inches d.b.h.) on 
timberland by class of timber and species group, 
Pennsylvania, 2001. 


Table 9. (SE) 
Net volume of all trees (5.0+ inches d.b.h.) on 
timberland by class of timber and species group, 
Pennsylvania, 2001. 


Table 10. 
Sound volume of all trees (5.0+ inches d.b.h.) on forest 
land by species and diameter class, Pennsylvania, 2001. 


Table 10. (SE) 
Sound volume of all trees (5.0+ inches d.b.h.) on forest 
land by species and diameter class, Pennsylvania, 2001. 


Table 11. 
Net volume of growing-stock trees on timberland by 
species and forest-type group, Pennsylvania, 2001. 


Table 11. (SE) 
Net volume of growing-stock trees on timberland by 
species and forest-type group, Pennsylvania, 2001. 


Table 12. 
Net volume of growing-stock trees on timberland by 
species and diameter class, Pennsylvania, 2001. 


Table 12. (SE) 
Net volume of growing-stock trees on timberland by 
species and diameter class, Pennsylvania, 2001. 


Table 13. 
Net volume of sawtimber trees on timberland by species 
and forest-type group, Pennsylvania, 2001. 


Table 13. (SE) 
Net volume of sawtimber trees on timberland by species 
and forest-type group, Pennsylvania, 2001. 
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Table 14. 
Net volume of sawtimber trees on timberland by species 
and diameter class, Pennsylvania, 2001. 


Table 14. (SE) 
Net volume of sawtimber trees on timberland by species 
and diameter class, Pennsylvania, 2001. 


Table 15. 
Sound biomass on forest land by species and 
component, Pennsylvania, 2001. 


Table 15. (SE) 
Sound biomass on forest land by species and 
component, Pennsylvania, 2001. 


Resource Tables for 1989 (Revised) 


Table 1. 
Land area by land class, Pennsylvania, 2001. 


Table 2. 
Area of forest land by forest type, forest-type group, and 
stand-size class, Pennsylvania, 1989. 


Table 3. 
Area of timberland by forest type, forest-type group, and 
stand-size class, Pennsylvania, 1989. 


Table 4. 
Area of timberland by forest-type group and stocking 
class of live trees, Pennsylvania, 1989. 


Table 5. 
Number of live trees (1.0+ inches d.b.h.) on forest land 
by species and diameter class, Pennsylvania, 1989. 
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Table 6. 
Number of live trees (1.0+ inches d.b.h.) on timberland 
by species and diameter class, Pennsylvania, 1989. 


Table 7. 
Number of trees (5.0+ inches d.b.h.) on timberland by 
species and tree class, Pennsylvania, 1989. 


Table 8. 
Number of growing-stock trees (5.0+ inches d.b.h.) on 
timberland by species and diameter class, Pennsylvania, 


1989. 


Table 9. 
Net volume of live trees (5.0+ inches d.b.h.) on 
timberland by class of timber and species group, 
Pennsylvania, 1989. 


Table 10. 
Sound volume of live trees (5.0+ inches d.b.h.) on forest 
land by species and diameter class, Pennsylvania, 1989. 


Table 11. 
Net volume of growing-stock trees on timberland by 
species and forest-type group, Pennsylvania, 1989. 


Table 12. 
Net volume of growing-stock trees on timberland by 
species and diameter class, Pennsylvania, 1989. 


Table 13. 
Net volume of sawtimber trees on timberland by species 
and forest-type group, Pennsylvania, 1989. 


Table 14. 
Net volume of sawtimber trees on timberland by species 
and diameter class, Pennsylvania, 1989. 


Table 1.--Land area by land class, Pennsylvania, 200129 


(In thousands of acres) 


Land class SE 
Rural timberland 16,043.0 1.7 
Urban timberland 152.6 27.9 
Total timberland 16,195 .6 ot 
d 
Reserved forest 385.1 19.2 
Unproductive forest 69.2 42.4 
Total forest land 16,649.8 1.6 
Cropland 4,885.6 4.7 
Pasture é 1,142.9 10.5 
Christmas tree plant. 80.5 40.4 
Noncensus water 111.4 26.2 
Other 5,814.3 4.0 
Total nonforest land 12,034.7 2.3 
f 

Total area 28 , 684.6 -0 

SE .0 


In this and other tables, a zero indicates that the data are 

negligible or the condition was not encountered in the sample. 

Rows and columns in all tables may not sum due to rounding. 

Urban timberland previously classified as urban forest land 

(not part of the timberland estimate). 

Reserve lands are estimated. 

Christmas tree plantations previously classified as forest land. 

Source: United States Department of Commerce, Bureau of Census, 1990. 

All estimates are derived from 40% (two panels) of the plots in this cycle. 


ano a 
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Table 2.--Area of forest land by forest type, forest-type group, and stand-size 


class, Pennsylvania, 2001 


Forest type 


Red pine 

White pine 

White pine/hemlock 
Hemlock 

Scotch pine 


White/red pine group 


Red spruce 

White spruce 
Norway spruce 
Tamarack 

Larch plantation 


Spruce/fir group 


Shortleaf pine 
Virginia pine 

Pitch pine 

Table mountain pine 


Loblolly/shortleaf group 


Wh. pine/no.red oak/wh. ash 
Virginia pine/oak 
Other oak/pine 


Oak/pine group 


Post, black, or bear oak 
Chestnut oak 

White oak/red oak/hickory 
White oak 

Northern red oak 
Y-poplar/wh. oak/no.red oak 
Black locust 

Sweetgum/yel low-poplar 
Black walnut 

Yel low-poplar 
Hawthorn/reverting field 
Scarlet oak 
Sassafras/persimmon 

Red maple/central hardwood 


(In thousands of acres) 


Saw- 
timber 


527. 
478 


364. 


eo oo 2 © 


NaNO 


(=) 


Stand-size class 


Pole- Sapling and 


timber 


26.1 
25.2 

0 
30.3 
24.6 


106.2 


11.1 
14.8 
15.5 

0 
23.9 


seedling 


Non- 
stocked 


ooo0o ©o 


ALL 
classes 


45.6 
3.2 


145.5 


63.4 
45.7 
30.1 


139.2 


93.9 
1,058.4 
723.1 
303.4 
398.0 
78.9 
207.4 
11.2 
93.9 
144.1 
76.6 
26.9 
6.8 
446.7 


SE 


30.1 


33.2 
11.3 
13.8 
20.9 
18.4 
40.7 
22.4 
100.0 
34.0 
28.3 
37.4 
62.7 
100.0 
lies 


Table 2.-continued 


Forest type 


Mixed central hardwoods 
Oak/hickory group 


Black ash/Amer. elm/red maple 
Red maple( lowland) 

Red maple(upland) 

River birch/sycamore 
Cottonwood 

Willow 
Sycamore/pecan/American elm 
American elm/green ash 


Elm/ash/red maple group 
Sugar maple/beech/yellow birch 
Black cherry 
Red maple/northern hardwoods 
Pin cherry/reverting field 
Mixed northern hardwoods 

Northern hardwoods group 
Aspen 
Paper birch 
Gray birch 

Aspen/birch group 


All forest types 


SE 


(In thousands of acres) 


Saw- 
timber 


2,457.8 
4,598.5 
109.5 
.0 
197.8 
39.0 
11.8 
26.4 
45.7 
5.6 


435.8 


38.5 


9,619.7 


2.9 


Pole- Sapling and 


timber 


1,383.5 


2,628.1 


50.5 
36.7 
123.3 
0 

0 

20 

-0 
24.6 


235.1 
370.9 
433.7 
491.2 
79.8 
627.1 
2,002.7 
90.9 
15.1 
0 
106.0 


5,212.6 


4.5 


Stand-size class 


seedling 


122.0 


379.4 


42.9 
7.2 
60.9 
7.3 
.0 
0 
0 
14.0 


132.3 
46.8 
292.1 
172.0 
141.9 
281.1 
934.0 
144.1 
0 
20.1 
164.2 


1,689.9 


8.3 


Non- 
stocked 


UGE) 


11.2 


127.6 


28.8 


All 
classes 


3,982.5 


7,651.9 


217.7 
Sei 
382.0 
46.3 
11.8 
26.4 
45.7 
44.2 


829.3 
2,005.3 
1,190.5 
1,531.4 
221.7 
1,941.7 
6,890.6 
284.7 
15.1 
20.1 
319.9 


16,649.8 


1.6 


a 5 
In this and other tables containing forest type estimates, Northeastern Forest 


Inventory forest type calculations were used. 


SE 


23.5 


20.7 
79.0 
67.35 
19.2 


1.6 
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Table 2 (SE).--Area of forest land by forest type, forest-type group, 
and stand-size class, Pennsylvania, 2001 


(Standard error as percentage of total) 


Forest type 


Stand-size class 


Saw- Pole- Sapling and 


seedling 


Non- 
stocked 


ALL 
classes 


timber timber 


Red pine 

White pine 

White pine/hemlock 
Hemlock 

Scotch pine 


White/red pine group 


Red spruce 

White spruce 
Norway spruce 
Tamarack 

Larch plantation 


Spruce/fir group 


Shortleaf pine 
Virginia pine 

Pitch pine 

Table mountain pine 


Loblolly/shortleaf group 


Wh. pine/no.red oak/wh. ash 
Virginia pine/oak 
Other oak/pine 


Oak/pine group 


Post, black, or bear oak 
Chestnut oak 

White oak/red oak/hickory 
White oak 

Northern red oak 
Y-poplar/wh. oak/no.red oak 
Black locust 

Sweetgum/yel Low-poplar 
Black walnut 

Yel low-poplar 
Hawthorn/reverting field 
Scarlet oak 
Sassafras/persimmon 

Red maple/central hardwood 


100.0 62.3 
27.6 62.1 
92.5 0 
22.8 70.6 
71.6 60.1 
16.8 32.3 

0 100.0 
0 100.0 
0 100.0 
100.0 0 
0 68.5 
100.0 44.6 
0 0 
51.3 Moti 
54.2 0 

100.0 0 
36.1 Eo 
44.6 0 

100.0 74.1 


37.9 60.1 
38.7 20 
16.4 16.4 
17.1 25.0 
25.4 36.7 
19.5 59.4 
44.6 100.0 
47.9 37.7 
100.0 0 
42.7 82.3 
34.8 a1 

0 0 
100.0 70.9 

0 100.0 
25.1 25.1 


9 0O0 0 Oo 


oO 
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Table 2 (SE).-continued 


(Standard error as percentage of total) 


Forest type 


Mixed central hardwoods 


Oak/hickory group 


Black ash/Amer. elm/red maple 
Red maple( lowland) 

Red maple(upl and) 

River birch/sycamore 
Cottonwood 

Willow 
Sycamore/pecan/American elm 
American elm/green ash 


Elm/ash/red maple group 
Sugar maple/beech/yellow birch 
Black cherry 
Red maple/northern hardwoods 
Pin cherry/reverting field 
Mixed northern hardwoods 

Northern hardwoods group 
Aspen 
Paper birch 
Gray birch 


Aspen/birch group 


All forest types 


Stand-size class 


ALL 
, classes 
Saw- Pole- Sapling and Non- 
timber timber seedling stocked 
7.2 9.8 32.8 80.2 5.4 
5.0 si 17.6 49.0 3.5 
34.8 46.5 54.3 100.0 24.0 
-0 55.9 63.2 100.0 43.2 
25.4 31.0 46.8 -0 18.0 
54.8 .0 100.0 -0 48.8 
100.0 -0 .0 -0 100.0 
71.1 -0 -0 -0 71.1 
51.5 .0 -0 .0 51.5 
100.0 71.6 100.0 -0 52.4 
17.1 22.2 30.4 71.4 Wot 
8.8 19.1 49.9 .0 ots 
feu 16.5 20.9 62.1 9.9 
12.2 16.5 27.1 65.9 8.9 
-0 42.8 27.9 .0 23.5 
11.3 14.4 21.6 .0 8.0 
5.2 7.7 11.4 45.2 3.5 
Ee) 36.5 29.9 74.4 20.7 
20 79.0 -0 .0 79.0 
20 20 67.3 .0 67.3 
EOE) 33.3 27.5 74.4 19.2 
2.9 4.5 8.3 28.8 1.6 


a : “ 
In this and other tables containing forest type estimates, Northeastern Forest 
Inventory forest type calculations were used. 
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Table 3.--Area of timberland by forest type, forest-type group, and stand-size 
class, Pennsylvania, 2001 


(In thousands of acres) 


Stand-size class 


All 


Forest type SE 
Saw- Pole- Sapling and Non- classes 
timber timber seedling stocked 

Red pine Uae) 26.1 -0 -0 33.7 53.3 
White pine 145.5 25.2 40.5 0 ANZ 23.2 
White pine/hemlock 16.4 0 -0 SL 20.1 UUoll 
Hemlock 262.9 30.3 -0 0 293.2 Zils 
Scotch pine 6.5 24.6 cts 0 42.8 41.6 

White/red pine group 438.9 106.2 52.1 Sail 600.9 14.1 
Red spruce 0 11.1 0 0 Vist 100.0 
White spruce -0 14.8 0 -0 14.8 100.0 
Norway spruce -0 15)a5) 55) -0 15.8 98.2 
Tamarack 7.0 0 -0 -0 7.0 100.0 
Larch plantation -0 23.9 .0 .0 23.9 68.5 

Spruce/fir group 7.0 65.3 =5 -0 72.6 41.3 
Shortleaf pine 0 20 1525 -0 208) 100.0 
Virginia pine 47.7 535-5 0 -0 81.2 38.4 
Pitch pine 45.6 0 -0 -0 45.6 54.2 
Table mountain pine 3.2 0 20 .0 3.2 100.0 

Loblolly/shortleaf group 96.5 33)25 1252) -0 145.5 29.3 
Wh. pine/no.red oak/wh. ash 60.9 -0 225 -0 63.4 43.0 
Virginia pine/oak 15.5 20.7 9.5 =(0 45.7 52.0 
Other oak/pine 15.0 15h -0 .0 30.1 70.7 

Oak/pine group 91.3 35.8 12.0 0 139.2 30.1 
Post, black, or bear oak 64.0 -0 29.8 -0 93.9 33.2 
Chestnut oak 501.2 496.9 18.5 -0 1,016.6 11.5 
White oak/red oak/hickory 451.6 22D )ail 18.7 -0 695.9 14.1 
White oak 201.3 92.4 -0 0 293.8 21.2 
Northern red oak 334.7 29.8 S50/ .0 368.1 19.1 
Y-poplar/wh. oak/no.red oak 65.9 13.0 -0 -0 78.9 40.7 
Black locust 53.9 68.0 74.3 9.0 205 .3 22.6 
Black walnut 48.9 14.8 26.5 0 90.2 35.2 
Yellow-poplar 102.1 32.3 3.7 6.0 144.1 28.3 
Hawthorn/reverting field -0 -0 53.8 11.6 65.5 40.4 
Scarlet oak B35 0/ 23.2 0 0 26.9 62.7 
Sassafras/persimmon -0 6.8 -0 -0 6.8 100.0 
Red maple/central hardwood 218.9 212.7 15.1 .0 446.7 17.3 
Mixed central hardwoods 2,399.0 1,353.2 122.0 4.5 3,878.6 5.5 


Table 3.-continued 


(In thousands of acres) 


Stand-size class 


All 
Forest type tgeees SE 
Saw- Pole- Sapling and  Non- ne 
timber timber seedling stocked 

Oak/hickory group 4,445.2 2,568.9 366.2 Hot Ale 3.6 
Black ash/Amer. elm/red maple 109.5 28.7 42.9 14.8 195.9 25.6 
Red maple( lowland) -0 36.7 Bob} -0 40.2 51.4 
Red maple(upland) 182.3 12353 60.9 -0 366.5 18.3 
River birch/sycamore 39.0 -0 es -0 46.3 48.8 
Cottonwood 11.8 0 0 .0 11.8 100.0 
Willow 26.4 -0 .0 -0 26.4 71.1 
Sycamore/pecan/American elm 45.7 -0 0 -0 45.7 Sits5 
American elm/green ash a(S) 24.6 14.0 -0 44.2 52.4 

Elm/ash/red maple group 420.3 213.3 128.6 14.8 Wits) 1255 
Sugar maple/beech/yellow birch 1,558.0 355.8 46.8 -O 1,960.6 7.8 
Black cherry 442.0 433.7 277.3 (PAKS YA USoU 10.0 
Red maple/northern hardwoods 835.1 491.2 172.0 oe VAISS 8.9 
Pin cherry/reverting field -0 76.1 141.9 -0 218.0 23.9 
Mixed northern hardwoods 1,002.9 596.9 281.1 -O0 1,880.9 8.2 

Northern hardwoods group SPBSSe 00 p95 Si 919.2 40280) sO nfollet 3.6 
Aspen 38.5 75.8 136.5 dithee: 262.0 Qe 
Paper birch 20 Dot 0 .0 Veou 79.0 
Gray birch 0 0 20.1 -0 20.1 67.3 

Aspen/birch group 38.5 90.8 156.6 Alera: 297.2 19.6 
All forest types OF3%5-8 50675) 11,6506 101.6 16,195.6 Ust/ 
SE 3.0 4.6 8.4 See a0 
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Table 3 (SE).--Area of timberland by forest type, forest-type group, and 
stand-size class, Pennsylvania, 2001 


(Standard error as percentage of total) 


Stand-size class 


Forest type a 
Saw- Pole- Sapling and Non- clBssce 
timber timber seedling stocked 

Red pine 100.0 62.3 0 -0 53.3 
White pine 27.6 62.1 58.5 -0 23.2 
White pine/hemlock 92.5 0 0 100.0 Uloll 
Hemlock 22.8 70.6 -0 0 iol 
Scotch pine 71.6 60.1 74.9 -0 41.6 
White/red pine group 16.8 3255 48.4 100.0 14.1 
Red spruce 0 100.0 0 0 100.0 
White spruce 0 100.0 0 .0 100.0 
Norway spruce -0 100.0 100.0 0 98.2 
Tamarack 100.0 -0 0 0 100.0 
Larch plantation 0 68.5 -0 -0 68.5 
Spruce/fir group 100.0 44.6 100.0 -0 41.3 
Shortleaf pine -0 -0 100.0 0 100.0 
Virginia pine 51.3 Silat 0 .0 38.4 
Pitch pine 54.2 -0 0 0 54.2 
Table mountain pine 100.0 -0 -0 .0 100.0 
Loblolly/shortleaf group 36.1 oth 100.0 -0 29.3 
Wh. pine/no.red oak/wh. ash 44.6 0 100.0 0 43.0 
Virginia pine/oak 100.0 74.1 100.0 .0 52.0 
Other oak/pine 100.0 100.0 0 =0 70.7 
Oak/pine group 319 60.1 81.7 0 30.1 
Post, black, or bear oak 38.7 -0 63.7 -0 33.2 
Chestnut oak 16.8 16.7 82.4 0 es) 
White oak/red oak/hickory 17.6 25.0 81.9 -0 14.1 
White oak 25.4 39.2 0 0 7A \ 7 
Northern red oak 20.3 59.4 100.0 .0 19.1 
Y-poplar/wh. oak/no.red oak 44.6 100.0 0 -0 40.7 
Black locust 47.9 “Y/(ol/ 38.3 ot 22.6 
Black walnut 42.7 100.0 71.2 0 35.2 
Yel low-poplar 34.8 59.1 100.0 100.0 28.3 
Hawthorn/reverting field 0 0 44.2 100.0 40.4 
Scarlet oak 100.0 70.9 0 .0 62.7 
Sassafras/persimmon 0 100.0 0 -0 100.0 
Red maple/central hardwood 25.1 25.1 100.0 -0 17.3 
Mixed central hardwoods (oe) 9.9 32.8 100.0 5.5 


Table 3 (SE).-continued 


(Standard error as percentage of total) 


Stand-size class 


All 
Forest type abst 
Saw- Pole- Sapling and Non- 
timber timber seedling stocked 

Oak/hickory group Sa 6.8 18.0 54.4 3.6 
Black ash/Amer. elm/red maple 34.8 62.6 54.3 100.0 25.6 
Red maple( lowland) 0 55.9 75.4 0 51.4 
Red maple(Cupland) 26.2 31.0 46.8 0 18.3 
River birch/sycamore 54.8 0 100.0 .0 48.8 
Cottonwood 100.0 0 0 .0 100.0 
Willow 71.1 0 0 0 71.1 
Sycamore/pecan/American elm S152) 0 -0 -0 51.5 
American elm/green ash 100.0 71.6 100.0 0 52.4 
Elm/ash/red maple group 17.4 23.4 31.1 100.0 12.5 
Sugar maple/beech/yellow birch 8.9 19.4 49.9 0 7.8 
Black cherry 17.1 16.5 21.4 62.1 10.0 
Red maple/northern hardwoods 12.3 16.5 27.1 65.9 8.9 
Pin cherry/reverting field 0 44.6 27.9 -0 23.9 
Mixed northern hardwoods 11.5 14.8 21.6 -0 8.2 
Northern hardwoods group 5.2 7.8 11.4 45.2 3.6 
Aspen 57.5 39.1 30.1 74.4 oe 
Paper birch 20 79.0 .0 .0 79.0 
Gray birch 0 -0 67.3 -0 67.3 


Aspen/birch group 57.5 35/1 27.6 74.4 19.6 


All forest types 3.0 4.6 8.4 31.2 1.7 
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Table 4.--Area of timberland by forest-type group and stocking class of all live 
trees, Pennsylvania, 2001 


(In thousands of acres) 


Stocking class 


ALL 
Forest-type 
group Poorly Moderately Fully Over- clases 
Nonstocked stocked stocked stocked stocked 

White/red pine 5 0/ 55.8 176.1 284.7 80.6 600.9 
Spruce/fir 0 Be 36.9 sh ot/ 33) 72.6 
Loblolly/shortleaf 0 15.5 93.8 36.2 0 145.5 
Oak/pine -0 22.6 13.6 99.3 Sil 139.2 
Oak/hickory Siren 417.7 2,620.3 4,104.0 238.3 7,411.4 
Elm/ash/red maple 14.8 164.9 299.9 289.9 7.6 Mol 
Northern hardwoods 40.8 60222554. D) 9055 See Onfoillet, 
Aspen/ birch Vis? 44.8 137.0 76.0 28.2 297.2 
Total 1O1SG ee Siete Op ocalno, Se 715.9 16,195.6 


SE 31.2 9.3 4.3 3.3 12.2 Wot 


Table 4 (SE).--Area of timberland by forest-type group and stocking 
class of all live trees, Pennsylvania, 2001 


(Standard error as percentage of total) 


Stocking class 


All 
Forest-type 
classes 
group Poorly Moderately Fully Over- 
Nonstocked stocked stocked stocked stocked 

White/red pine 100.0 47.8 26.5 20.9 36.8 14.1 
Spruce/fir 0 100.0 60.4 62.3 100.0 41.3 
Loblolly/short leaf 0 100.0 36.9 54.4 .0 29.3 
Oak/pine -0 75.4 100.0 35.9 100.0 30.1 
Oak/hickory 54.4 17.2 6.9 5.3 20.9 3.6 
Elm/ash/red maple 100.0 25.8 20.8 21.1 70.7 12.5 
Northern hardwoods 45.2 14.1 Mou S5i/ 17.8 3.6 
Aspen/ birch 74.4 52.5 30.7 36.5 60.8 19.6 


Total 31.2 08) 4.3 505) 12.2 1.7 
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ia, 2001 
All 
classes 
oP 


57.7 
50.0 
57.7 
57.7 


29.0+ 


ter class, Pennsylvan 
21.0- 
28.9 

25.5 

18.4 

17.3 

30.3 

100.0 


jame 
39.4 

0 
70.7 
Molt 
21.6 
19.1 
23.7 


19.0- 
20.9 


24.4 
100.0 
22.3 
16.3 
11.7 


17.0- 
18.9 


15.0- 
16.9 

27.8 
100.0 
47.0 
16.9 
13.6 
8.6 


20.1 
10.8 
8.0 


13.0- 
14.9 


12.9 
19.6 
9.0 
6.2 


Diameter class (inches at breast height) 
11.0- 


(Standard error as percentage of total) 
17.4 
33.2 
26.5 
9.9 


9.0- 


-stock trees (5.0+ inches d.b.h.) on timberland by species and d 
17.0 
27.3 
25.8 
8.5 


ing 


15.4 
27.1 
30.5 

8.6 


Species 


Table 8 (SE).--Number of grow 


Total softwoods 


irginia pine 


White and red pine 
Other yellow pines 
Eastern hemlock 
Other softwoods 
Red maple 

Sugar maple 
Yellow birch 

Sweet birch 
Hickory 

Beech 


V 


0 
40.8 


am 


OCOAtrDaDwoanm 
aanorhr=-oO 


0 
100.0 


70.7 
40.8 
100.0 
20.9 
17.6 


50.0 
70.7 
26.9 


31.2 
24.1 
70.7 
19.9 
70.7 
100.0 


23.0 
30.1 
42.7 
18.8 
57.7 
74.5 


17.0 
15.7 
30.4 


17.4 
28.9 


Wo 


10.0 
13.0 
11.8 
10.3 
25.1 
17.1 
17.2 
25.6 


10.5 
13.6 
11.4 
11.9 
28.5 
19.8 
14.9 
21.1 


9.6 
12.4 
11.1 
24.9 
20.2 


10.2 


Black walnut 
Yel low-poplar 
Blackgum 


White ash 
Aspen 


11.2 13.0 16.3 
15.9 25.7 28.8 


13.3 


12.1 
10.7 


Re 


Black cherry 
Chestnut oak 


30.1 
50.0 


16.8 
26.8 


13.7 
24.6 


18.0 


11.8 


10.4 
15.0 
15.0 
33.3 


9.6 
13.1 
War 
27.0 


10.0 
11.0 
11.0 
24.6 


10.4 
10.0 
11.2 
20.5 


9.7 


11.1 


9.7 
2.8 


1 


Northern red oak 
Select white oaks 
Other oaks 

Black locust 


Basswood 


a?) 


20.5 25.2 24.4 24.6 37.7 70.7 100.0 70.7 
11.7 13.1 15.9 16.4 24.9 40.8 37.0 100.0 


22.2 
10.6 


24.5 
12.2 


Other hardwoods 


2.35 
2.2 


16.7 
15.8 


7.6 


7.0 


6.7 
6.5 


5.0 
4.8 


4.2 
4.1 


3.8 
3.7 


3.2 
3.1 


2.9 2.9 
2.8 


2.8 


3.0 
2.9 


Total hardwoods 


All species 


Table 9.--Net volume of trees (5.0+ inches d.b.h.) on timberland by class of 
timber and species group, Pennsylvania, 2001 


(In millions of cubic feet) 


Class of timber 


Species group 


softwoods hardwoods hardwoods 


Growing-stock trees: 
Sawtimber size: 
Sawlog portion 
Upper stem 


Total sawtimber size 


Poletimber size 


Total growing-stock trees 


Rough trees: 
Sawtimber size 
Poletimber size 


Total rough trees 
Rotten trees: 
Sawtimber size 
Poletimber size 
Total rotten trees 
a 
Salvable dead trees: 


Sawtimber size 
Poletimber size 


Total salvable dead trees 


All classes 


SE 


a : 2 
Includes noncommercial species. 


Table 9 (SE).--Net volume of trees (5.0+ inches d.b.h.) on timberland 
by class of timber and species group, Pennsylvania, 2001 


(Standard error as percentage of total) 


Species group 


Class of timber ut 
Other Soft Hard sige a 
Pines softwoods hardwoods hardwoods 
Growing-stock trees: 
Sawtimber size: 
Sawlog portion 11.8 11.0 4.5 3.8 3.0 
Upper stem 11.9 10.6 4.2 3.6 2.9 
Total sawtimber size 11.8 10.9 4.4 3.8 3.0 
Poletimber size 14.6 11.3 3.4 3.6 2.6 
Total growing-stock trees 10.8 9.9 3.5 3.2 2.5 
Rough trees: 
Sawtimber size 24.0 16.9 10.9 10.9 7.5 
Poletimber size 33.8 30.0 8.5 8.9 6.3 
Total rough trees 22.1 16.8 7.6 7.6 5.6 
Rotten trees: 
Sawtimber size 61.4 48.4 16.0 12.1 9.4 
Poletimber size 93.2 96.4 14.5 18.6 12.3 
Total rotten trees 58.4 46.0 13.4 10.9 8.3 
a 
Salvable dead trees: 
Sawtimber size 50.0 51.8 36.3 35.4 23.0 
Poletimber size 35.8 44.8 18.2 19.4 12.3 
Total salvable dead trees 29.2 36.0 18.4 22.1 13.1 
All classes 10.7 9.4 3.4 3.1 2.5 


a a A 
Includes noncommercial species. 
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18.9 


ALL 
classes 


Saplings 
44.6 


Salvable 
dead 
59.6 


live 
20.0 


ALL 


Cull 
36.9 


Growing 
stock 


Component 


roots 


Stumps/ 


(Standard error as percentage of total) 
Foliage 


Branches 


Main 


stem 


Table 15 (SE).--Sound biomass® of trees on forest land by species and component, Pennsylvania, 2001 


Species 


irginia pine 


White and red pine 
Other yellow pines 
Eastern hemlock 
Other softwoods 


V 


fos) 


a= 


a= 


6.4 
3.8 


7.0 
9.5 


12.1 

7.2 
11.4 
17.0 


23.7 
27.4 
33.2 
69.8 


6.5 
4.0 


12.4 
9.4 


6.8 
4.1 


6.8 
4.1 


6.8 
3.9 


6.8 
4.1 


6.8 


Total softwoods 


Sugar maple 
Yellow birch 
Sweet birch 
Hickory 


Red maple 
Beech 


Re 


°o oo 


at 
oo 


White ash 


10.6 
16.2 


14.7 
34.5 


100.0 
70.9 
42.1 


12.1 
11.6 
17.2 


17.7 


33.5 
51.3 
31.6 
54.1 


12.1 
Wat 
17.3 


18.4 


18.2 
12.0 
11.6 
17.2 


17.5 
11.7 
11.0 
17.0 


18.1 
12.0 
11.4 
17.2 


18.6 
12.2 


Black walnut 
Yel low-poplar 
Blackgum 
Aspen 


oe 
oO 


11.8 


24.4 


43.6 


6.3 
6.8 
6.6 
8.3 


12.8 
17.2 


6.9 
6.6 
8.4 


6.5 


6.9 


6.5 
6.5 


ro 
Soe) 


oo 
oN 


Black cherry 
Chestnut oak 


m—nN 
oe 


34.2 
8.2 36.1 


6.2 
Uotl 


6.5 
8.1 


6.6 
8.5 


Select white oaks 


Northern red oak 
Other oaks 


om 
~~ wn 


ao 
Le 


oi -) 
-O 


Black locust 
Basswood 


sro 


53.0 14.9 100.0 48. 
8.9 35.5 9.1 26.8 15.3 


15.2 


15.3 
8.8 


om 
roa 


in © 


Ln Os 


Other hardwoods 


6.2 
2.3 
2.2 


8.0 
3.8 
3.7 


11.7 


13.0 


7.6 
2.4 
2.3 


7.6 
4.7 
4.4 


2.4 
2.3 


2.4 
2.3 


0 
2.3 
2.4 


2.4 


2.3 


2.5 
2.4 


Total hardwoods 
3 Dead tree and sapling biomass is aboveground tree biomass. 


Other noncomm hardwoods 


ALL species 
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Table 1.--Land area by land class, Pennsylvania, 1989" 


(In thousands of acres) 


b 


Land class SE 
Rural timberland _ 16,031.2 st 
Urban timberland 141.2 18.5 
Total timberland 16,172.4 sf 
d 
Reserved forest 448.3 10.8 
Unproductive forest 83.6 25.2 
Total forest land 16,704.4 -6 
Cropland 4,924.3 225 
Pasture 1,362.4 5.9 
Christmas tree plant. 67.5 28.7 
Noncensus water 81.9 25.8 
Other 5,544.2 2.4 
Total nonforest land 11,980.2 -8 
f 
Total area 28, 684.5 -0 
SE -0 
a 


In this and other tables, a zero indicates that the data are 
negligible or the condition was not encountered in the sample. 
Rows and columns in all tables may not sum due to rounding. 
Urban timberland previously classified as urban forest land 


(not part of the timberland estimate). 
Reserve lands are estimated. 

Christmas tree plantations previously classified as forest land. 
Source: United States Department of Commerce, Bureau of Census, 1990. 


Table 2.--Area of forest land by forest type, forest-type group, and stand-size 


class, Pennsylvania, 1989 


(In thousands of acres) 


Stand-size class 


Forest type Nee SE 
Saw- Pole- Sapling and  Non- Caen 
timber timber seedling stocked 

Jack pine -0 5.6 -0 -0 5.6 100.0 
Red pine 15.3 20.1 5.6 -0 41.1 34.9 
White pine 50.4 16.1 36.5 6.6 109.6 22.4 
White pine/hemlock 46.2 5.9 -0 -0 52.1 31.8 
Hemlock 249.8 16.2 0 0 266.0 13.8 
Scotch pine 9.9 38.4 Age) 0 53.8 31.8 

White/red pine group Siillat 102.4 47.7 6.6 528.3 9.7 
White spruce 0 11.8 0 0 11.8 70.8 
Norway spruce .0 16.3 -0 -0 16.3 57.8 
Tamarack .0 20 11.0 -0 11.0 70.7 

Spruce/fir group 0 28.2 11.0 -0 39.2 37.9 
Virginia pine 43.6 22.5 5.2 0 Male) 26.0 
Eastern redcedar 5.9 00 6.0 -0 11.9 70.7 
Pitch pine 10.6 aie 0 0 21.8 48.8 

Loblolly/shortleaf group 60.1 33.7 11.2 -0 105.0 21.9 
Wh. pine/no.red oak/wh. ash 45.0 10.6 ge) .0 61.1 29.8 
Eastern redcedar/hardwood -0 -0 life. .0 17.2 57.8 
Virginia pine/oak 14.7 21.2 5.2 .0 41.1 35.5 
Other oak/pine 10.4 34.0 0 0 44.4 35.4 

Oak/pine group 70.1 65.8 27.9 0 163.8 18.2 
Post, black, or bear oak 65.2 -0 22.3 -0 87.6 25.1 
Chestnut oak 297.0 393.3 50.8 0 741.1 8.2 
White oak/red oak/hickory 414.9 221.5 16.5 -0 652.8 9.0 
White oak 97.7 166.7 Utes) 0 275.7 14.0 
Northern red oak 282.2 75.9 10.1 .0 368.2 11.6 
Y-poplar/wh. oak/no.red oak 45.1 ol 0 .0 50.2 32.6 
Black locust 5.6 44.9 26.7 16.4 93.6 24.1 
Black walnut 0 22.8 -0 -0 22.8 47.1 
Yel lLow-poplar 27.9 10.5 11.5 -0 49.8 33.4 
Hawthorn/reverting field 20 6.5 77.0 5E5 89.0 25.1 
Scarlet oak 29.1 16.7 0 0 45.8 35.6 
Sassafras/persimmon -0 27.8 43.3 0 Tal 27.8 
Red maple/central hardwood 110.3 254.1 50.4 0 414.8 11.4 
Mixed central hardwoods 2,458.0 1,819.9 593.3 AO 4 Oralient Zeit 
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Table 2.-continued 


Forest type 


Oak/hickory group 


Sweetbay/swamp tupelo/red mple 


Oak/gum/cypress group 


Black ash/Amer. elm/red maple 
Red maple( lowland) 

Red maple(upland) 

River birch/sycamore 
Cottonwood 

Willow 
Sycamore/pecan/American elm 
American elm/green ash 


Elm/ash/red maple group 
Sugar maple/beech/yellow birch 
Black cherry 
Red maple/northern hardwoods 
Pin cherry/reverting field 
Mixed northern hardwoods 

Northern hardwoods group 
Aspen 
Paper birch 
Gray birch 

Aspen/birch group 
Indeterminate 


All forest types 


SE 


(In thousands of acres) 


Saw- 
timber 


3,833.0 


101.7 
0 
96.7 
43.5 
-0 
11.0 
17.1 
6.1 


276.1 
1,783.6 
238.4 
529.8 
5.7 
763.8 
BEs2ine 
14.6 


0 
0 


7,946.8 


1.8 


Stand-size class 


Pole- Sapling and 


timber 


3,065.8 


5.4 


5.4 


47.7 
15.7 
97.8 
11.4 
11.1 
368) 
0 
22.0 


210.9 
655.0 
314.5 
600.5 
26.8 
689.9 
2,286.7 
196.5 


16.4 
0 


6,011.8 


2.4 


seedling 


913.0 


Non- 
stocked 


21.9 


ALL 
classes 


7,833.7 


5.4 


5.4 


228.3 
33.0 
266.3 
60.3 
11.1 
83.3 
17.1 
EEISI/ 


733.0 


2,577.1 
944.2 
1,323.5 
211.6 
1,893.0 


6,949.3 
287.3 
16.4 


32.6 


336.3 


a noe 5 
In this and other tables containing forest type estimates, Northeastern Forest 
Inventory forest type calculations were used. 


SE 


1.8 


100.0 


100.0 


15.3 
41.2 
14.2 
30.2 
71.0 
23.7 
57.8 
40.9 


Table 3.--Area of timberland by forest type, forest-type group, and stand-size 


class, Pennsylvania, 1989 


(In thousands of acres) 


Stand-size class 


Forest type ae SE 
Saw- Pole- Sapling and  Non- rasa 
timber timber seedling stocked 

Jack pine 0 5.6 20 -0 5.6 100.0 
Red pine 15.3 20.1 5.6 -0 41.1 34.9 
White pine 50.4 16.1 32.0 0 98.4 23.6 
White pine/hemlock 46.2 5.9 0 0 52.1 31.8 
Hemlock 249.8 16.2 0 -0 266.0 13.8 
Scotch pine 9.9 38.4 5.5 -0 53.8 31.8 

White/red pine group EY/ou 102.4 43.1 .0 aL 9.8 
White spruce -0 5.6 0 0 5.6 100.0 
Norway spruce -0 11.3 .0 .0 11.3 70.7 
Tamarack 0 0 11.0 -0 11.0 70.7 

Spruce/fir group -0 16.9 11.0 .0 27.9 44.7 
Virginia pine 43.6 22.5 5.2 0 Thos 26.0 
Eastern redcedar 5.9 0 6.0 -0 11.9 70.7 
Pitch pine 10.6 11.2 0 0 21.8 48.8 

Loblolly/shortleaf group 60.1 33.7 11.2 -0 105.0 21.9 
Wh. pine/no.red oak/wh. ash 45.0 10.6 555 0 61.1 29.8 
Eastern redcedar/hardwood 0 0 didfeyt 0 Udet 70.7 
Virginia pine/oak 14.7 Atl sr 5.2 .0 41.1 555 
Other oak/pine 10.4 34.0 0 0 44.4 35.4 

Oak/pine group 70.1 65.8 21.8 -0 LEX(OLL 18.5 
Post, black, or bear oak 65.2 0 22.3 -0 87.6 25.1 
Chestnut oak 280.9 370.4 45.2 .0 696.4 8.5 
White oak/red oak/hickory 386.5 216.1 11.6 -0 614.2 9.3 
White oak 97.7 166.7 55 0 269.9 14.1 
Northern red oak 265.3 75.9 10.1 0 S513 11.9 
Y-poplar/wh. oak/no.red oak 45.1 5.1 -0 .0 50.2 32.6 
Black locust 5.6 44.9 26.7 16.4 93.6 24.1 
Black walnut -0 22.8 0 -0 22.8 47.1 
Yel low-poplar 22.5 10.5 11/55. 0 44.4 35.4 
Hawthorn/reverting field -0 6.5 72.4 555) 84.5 25.8 
Scarlet oak 29.1 16.7 0 .0 45.8 35.6 
Sassafras/persimmon 20 27.8 43.3 0 71.1 27.8 
Red maple/central hardwood 110.3 248.7 50.4 0 409.4 toe) 
Mixed central hardwoods 2.597-5)  1), 765.5 572.3 AQ Aprebal 2.8 
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Table 3.-continued 


(In thousands of acres) 


Stand-size class 


All 
Forest type ie SE 
Saw- Pole- Sapling and_ Non- S 
timber timber seedling stocked 

Oak/hickory group EIA TAT ETO CRN he 871.3 Ql) 0 -EO=8! 1.8 
Black ash/Amer. elm/red maple 96.6 47.7 61.4 5.6 211.2 15.9 
Red maple( lowland) -0 1D 222 -0 27.8 45.1 
Red maple(upland) 96.7 97.8 50.2 16.0 260.8 14.4 
River birch/sycamore 43.5 5.6 -0 -0 49.1 33.4 
Cottonwood -0 UUs .0 -0 Utlot 71.0 
Willow 11.0 S55} 61.4 -0 Met 24.4 
Sycamore/pecan/American elm 17.1 0 -0 .0 17.1 57.8 
American elm/green ash 6.1 22.0 5.6 -0 SESA7/ 40.9 

Elm/ash/red maple group 271.0 205.1 190.7 21.5 688.4 8.6 
Sugar maple/beech/yellow birch 59 ~5 616.7 128.5 9.9 2,494.4 3.9 
Black cherry 232.4 314.5 379.9 5.6 932.4 7.2 
Red maple/northern hardwoods 519.2 583.9 187.5 -0 1,290.6 6.1 
Pin cherry/reverting field oU/ 26.8 168.7 10.4 211.6 15.8 
Mixed northern hardwoods 748.5 668.0 433.6 5.8 1,855.8 552 

Northern hardwoods group 3,245.0 2,209.9 1,298.3 31.7 6,784.9 2.1 
Aspen 14.6 196.5 70.6 -0 281.7 13.8 
Paper birch -0 16.4 -0 -0 16.4 56.7 
Gray birch 20 -0 17.0 -0 17.0 57.8 

Aspen/birch group 14.6 212.9 87.6 -0 315.1 13.0 
All forest types ((S58e4) 5,824.2 2755429 75.2 16,172.4 =If 
SE 1.8 2.5 4.0 26.7 of 


Table 4.--Area of timberland by forest-type group and stocking class of all live 
trees, Pennsylvania, 1989 


Forest-type 
group 


White/red pine 
Spruce/fir 
Loblolly/shortleaf 
Oak/pine 
Oak/hickory 
Elm/ash/red maple 
Northern hardwoods 
Aspen/ birch 


Total 


SE 


Nonstocked stocked 


(In thousands of acres) 


Stocking class 


Poorly Moderately 
stocked 


42.3 121.9 


5.9 11.1 
11.1 22.0 
11.3 46.8 
295.0 1,913.3 
66.8 267.6 
232.2 1,628.4 

5.3 106.7 


669.6 4,117.6 


8.8 3.2 


Fully 
stocked 


237.3 
nes) 
66.7 
94.0 
4,799.9 
304.5 
4,193.9 

167.9 


9,875.5 


1.6 


All 


classes 
Over- 


stocked 


115.6 517.1 


0 27.9 
5.2 105.0 
5.5 157.7 

546.2 7,576.3 
28.0 688.4 
698.7 6,784.9 
35.3 315.1 


1,434.6 16,172.4 


5.8 7 
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a —————— 
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Table 9.--Net volume of Live trees (5.0+ inches d.b.h.) on timberland by class of 
timber and species group, Pennsylvania, 1989 


(In millions of cubic feet) 


Species group 
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l 
Class of timber A l 
Other Soft Hard Shere 
Pines softwoods hardwoods hardwoods 
Growing-stock trees: 
Sawtimber size: 

Total sawtimber size 825. 1,016.1 6,943. 8,240.0 17,024. 
Poletimber size 276. 334.8 4,329. 4,623.5 9,563. 
Total growing-stock trees 1,102. 1735120) iter: 12,863.5 26,588. 

Rough trees: 
Sawtimber size 2 31.9 238. 194.8 492. 
Poletimber size ras SES 2ilifes 186.0 408. 
Total rough trees 30. 35.2 455. 380.8 901. 
Rotten trees: 
Sawtimber size Ue 4.1 Sie 83.5 146. 
Poletimber size a 10. 9.2 19. 
Total rotten trees Uc 4.2 67. 92.7 166. 
ALL classes UALEES- 1,390.4 11,795. TESRSEX(o1 27,656. 
SE 6. See Ue 1.4 ae 
a = 
Includes noncommercial species. 
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McWilliams, William H.; Alerich, Carol A.; Devlin, Daniel A.; Lister, Tonya W.; 
Sterner, Stephen L.; Westfall; James A. 2002. Annual inventory report for 
Pennsylvania’s forests: results from the first two years. Resour. Bull. NE-156. 
Newtown Square, PA: U.S. Department of Agriculture, Forest Service, 
Northeastern Research Station. 71 p. 


In 2000, the USDA Forest Service’s Forest Inventory and Analysis (FIA) program 
implemented a new system for inventory and monitoring Pennsylvania’s forest 
resources. The most salient benefit of the new inventory process will be a nearly 


threefold improvement in timeliness. This report summarizes the results of the first 2 
years of annual inventory measurements. The area of forest land in Pennsylvania 
has remained stable since a previous inventory in 1989. The Keystone State's 
forests continue to mature as larger trees and an increase in inventory volume were 
recorded. A separate study of tree seedlings revealed a general lack of regeneration 
in one-third to one-half of the stands in which regeneration should be adequate. 


Keywords: forest composition; forest health; sustainability; timber volume; tree 
regeneration 
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@ Work Unit Location 


ae Headquarters 


Headquarters of the Northeastern Research Station is in Newtown Square, 
Pennsylvania. Field laboratories are maintained at: 


Amherst, Massachusetts, in cooperation with the University of Massachusetts 
Burlington, Vermont, in cooperation with the University of Vermont 

Delaware, Ohio 

Durham, New Hampshire, in cooperation with the University of New Hampshire 
Hamden, Connecticut, in cooperation with Yale University 

Morgantown, West Virginia, in cooperation with West Virginia University 
Parsons, West Virginia 

Princeton, West Virginia 


Syracuse, New York, in cooperation with the State University of New York, 
College of Environmental Sciences and Forestry at Syracuse University 


Warren, Pennsylvania 


The U. S. Department of Agriculture (USDA) prohibits discrimination in all its programs and 
activities on the basis of race, color, national origin, gender, religion, age, disability, political 
beliefs, sexual orientation, and marital or family status. (Not all prohibited bases apply to all 
programs.) Persons with disabilities who require alternative means for communication of 
program information (Braille, large print, audiotape, etc.) should contact the USDA's TARGET 
Center at (202)720-2600 (voice and TDD). 


To file a complaint of discrimination, write USDA, Director, Office of Civil Rights, Room 326-W, 


Whitten Building, 14th and Independence Avenue SW, Washington, DC 20250-9410, or call 
(202)720-5964 (voice and TDD). USDA is an equal opportunity provider and employer. 
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